frames underlying the MLE reflect local structure, possibly phrase-level organization only. However, other results Moravcsik & Healy, 1995) suggest that these frames might be sensitive to structures that extend beyond phrase level-that is, those that disclose the organizational properties of the sentence as a whole. One aim of this study was to explore this possibility.
It should be stressed that the structural view of reading does not make any claims regarding the existence of an autonomous syntactic parser that is immune to the effects of context (e.g., Frazier, 1987) . In fact, the MLE results obtained previously and those to be presented here also fit well with a constraint-based view of sentence processing according to which syntactic and semantic language comprehension is accomplished through the satisfaction of multiple constraints at different levels of representations (see MacDonald, 1996 ; but see Frazier, 1995) . The only assumption of the present structural view is that the analysis of the structure of text precedes the analysis of its specific content and that function words provide useful cues for text structure; they are first utilized to set structure and then recede to the background in favor of the semantically rich content words.
Some of the evidence in support of the structural account of the MLE has come from Hebrew (Koriat & Greenberg, 1994) and from French (Saint-Aubin & Poirier, 1997) . Both of these languages offer interesting research opportunities that are not available in English. The present study extended investigation of the MLE to German, for which first steps have been made by Buck-Gengler and Healy (1993) . Once we have established the MLE for function words in German, we will then proceed to exploit some of the unique properties of German both to extend the applicability of the structural view and to obtain further insight into the process underlying structure extraction in reading.
The most striking demonstration of the MLE in English has been observed for the definite article. This article has only one form, the, and the is also the most frequent word in English. In contrast, German (like other Indo-European languages, e.g., French, Italian, or Russian) has several forms for the definite article (Table 1) . For example, in the singular nominative case, the definite articles are der (for masculine), die (for feminine), and das (for neuter). In languages with a gender system, several studies indicated that the gender specification of the article serves as a powerful cue to the encoding of the subsequent noun (e.g., Bates, Devescovi, Hernandez, & Pizzamiglio, 1996; Radeau & van Berkum, 1996; Schriefers, Friederici, & Rose, 1998) . Perhaps, gender and case are also helpful cues for the specification of sentence structure in German. In Experiment 1, we used all three articles, der, die, and das, and examined whether the function-disadvantage effect is observed for each of them.
In Experiments 2-4, we made use of three features of German that distinguish it from English to explore subtle differences in the magnitude of the MLE. In Experiment 2, we examined differences in the size of the MLE for the definite article as a function of the case of the noun that it modifies (nominative, genitive, dative, and accusative). In Experiment 3, we examined the effects of different orderings of the phrases within the sentence, contrasting the subject-predicate-object format with the object-predicatesubject format. Finally, in Experiment 4, we examined how the ambiguity of a definite article interacts with sentential format and phrase case in affecting letter detection errors in the definite article. Taken together, these experiments were intended to show that the magnitude of the MLE for the definite article increases with the ease with which an effective structural frame can be established that can guide and organize the semantic analysis of the sentence as a whole.
EXPERIMENT 1
In Experiment 1, we examined the MLE for the three forms of the definite article in German, der, die, and das, all in the nominative singular. The availability of these three forms, all beginning with the same letter (d ) and all having a typical pronunciation (unlike the; see BuckGengler & Healy, 1993; Healy, 1976) , offers a good opportunity for a replication of the MLE in German. Because all nouns in German have an initial uppercase letter, we presented all materials in uppercase letters only.
Method
Participants. Twenty-five University of Munich students whose native language was German were paid for participating in the study.
Stimulus materials. Twelve matched pairs of sentences, one containing a critical function word and one containing a critical content word, were constructed. They contained the same number of words, and the critical word occupied the same position in both sentences. Each of the critical function words, der, die, or das, ap- 1 and each was used in two different sentences (see below). The critical definite article was always used as a specifier of a subject-noun phrase in the singular nominative form. In isolation, these articles are ambiguous to various degrees regarding gender, case, and number (see Experiment 2 and Table 1 ). The critical content nouns were matched in case and number, since they were used as the heads of subjectnoun phrases. All materials were compiled in a 3-page booklet. The first page contained the instructions and a practice passage, and the next 2 pages contained 12 sentences each. The sentences were assigned randomly to 1 of the 2 pages except that the two members of each pair were assigned to 2 different pages and that content and function sentences were equally represented on each page. Each target noun occurred only once on each page.
In Experiment 1 and in all subsequent experiments, the order of sentences on a page was random, and the page appeared as one long paragraph of continuous text, composed of unrelated sentences (see, e.g., Koriat, Greenberg, & Goldshmid, 1991) . The critical word never occurred at the beginning or end of a sentence or of a line. Other ds could appear in noncritical articles and nouns in the sentence but never in the word immediately preceding or following the critical word. These ds were equally frequent in each pair of matched sentences. Two filler sentences were added at the beginning and end of each page. All sentences appeared in uppercase letters.
Procedure. The participants were instructed to read the sentences at their normal reading speed, but, whenever they came to the target letter d, they were to circle it. They were further instructed not to slow down their reading speed to catch all target letters and not to go back to circle a letter they had missed.
Results and Discussion
In Experiment 1 and all subsequent experiments, the rate of omission errors was used as the dependent variable. Statistical analyses were performed with arcsinetransformed error rates using participants (P) and materials (M) as random factors. Mean omission rates for the critical function and content words was .247 (SE = .053, always between participants) and .053 (SE = .016), respectively [t P (24) = 3.39; t M (22) = 6.21; both significant at p Ͻ .001]. Thus, omission errors were considerably more frequent in function words than in content words, supporting the MLE for the definite article in German.
Note that omission rate did not differ between threeletter and four-letter content words [t P (24) = 1.28; t M (10) = 0.60; both n.s.], and each of these means was smaller than that of the function words [for three-letter nouns, t P (24) = 3.48, and t M (16) = 6.14, both at p Ͻ .001; for four-letter nouns, t P (24) = 3.20, and t M (16) = 4.20, both p Ͻ .01]. This rules out an explanation of the MLE in terms of word length. Figure 1 depicts the results separately for each of the function words, and for three-letter and four-letter content words. It can be seen that omission rate was consistently higher for each of the three forms of the definite article than for the content words. A one-way analysis of variance (ANOVA) comparing omission rate for the three function words yielded F P (2,48) = 1.53, MS e = 0.068, n.s., and F M Ͻ 1. Furthermore, the means of the function words were higher than those of the content words [for masculine, t P (24) = 2.94, and t M (14) = 4.42, both ps Ͻ .01; for feminine, t P (24) = 2.98, and t M (14) = 4.16, both ps Ͻ .01; for neuter, t P (24) = 2.70, and t M (14) = 4.68, both ps Ͻ .01]. These results support the generality of the MLE across the three forms of the definite article in German.
In sum, the results of Experiment 1 join with those reported earlier by Buck-Gengler and Healy (1993) in supporting the existence of a function-disadvantage effect in German. Omission rate was nearly five times higher in function words than in content words. This difference is impressive in view of the fact that the MLE for uppercase text has been found somewhat smaller than that for normal text (Drewnowski & Healy, 1977) . These results are consistent with those obtained in English (Healy, 1994) , in Hebrew (Koriat & Greenberg, 1994) , and in French (Saint-Aubin & Poirier, 1997) , suggesting that the function-disadvantage effect reveals some aspect of the reading process that may be universal.
Having established the function-disadvantage effect in German, we now proceed to exploit some of the particular features of German to clarify the extraction of structure assumed to take place early in text processing. We propose that the magnitude of the MLE for a definite article varies with the extent to which this article helps disclose the organization of the sentence as a whole. Hence, any factor that facilitates the smooth extraction of sentential structure should enhance the magnitude of the functiondisadvantage effect.
EXPERIMENT 2
In Experiment 1, we confined our investigation to the nominative case. However, German morphology differentiates between four cases, each case being associated with a particular syntactic (or even thematic) role. The definite article assumes different forms in each of these cases, and its structural role may be somewhat more circumscribed than that of the in English.
A brief clarification is needed for readers unfamiliar with German. Consider the masculine singular forms. In addition to the nominative form der, the genitive form des corresponds to of the, the dative form dem corresponds to to the, and the accusative form den corresponds to the when used to introduce a direct object. Some complications emerge, however, as can be seen in Table 1 . For example, the feminine singular article die and the neuter singular article das do not differentiate morphologically between the nominative and accusative cases. Similarly, the article der can imply different roles, because it is compatible with masculine singular nominative, feminine singular genitive, feminine singular dative, or plural genitive. Note that, in comparison with English, the definite article in German sometimes assumes a meaning that would correspond to a sequence of two function words in English (of the or to the). Given the morphological ambiguities sketched above, the interpretation of a definite article in German is therefore still dependent on sentential context. For example, der Baum means the tree, whereas der Blume could either mean of the flower or to the flower. In order to discern between these meanings of der, one has to know that Baum is masculine and Blume is feminine, but one also has to know whether der Blume, for example, is an indirect object or a genitive modifier.
These complications should pose a problem of interpretation for the German reader that hardly exists in the case of the definite article in English. How does that problem affect the analysis of structure and letter detection? One might expect that because the interpretation of the definite article in German is context dependent, its usefulness as a cue for structure might be limited. However, in Hebrew, for example, the MLE was found even for an initial letter of a word when it stood for a function prefix than when it was part of the stem, suggesting that function morphemes can help in cuing structure even when their identification as a function morpheme depends on context. Therefore, it is our view that, in German, the definite article should also help structural analysis regardless of its ambiguity or the case of the noun that it specifies.
Nevertheless, we expect the magnitude of the MLE to be particularly strong for the nominative subject phrase because of its special contribution to the structure of the sentence as a whole. Indeed, several observations suggest that the nominative subject phrase plays a more significant role in the processing of a sentence than the object phrase. For example, van Dijk and Kintsch (1983; see also Ferreira, 1994; Givon, 1992) proposed that the initial subject phrase typically determines the topic of a sentence or an episode. The subject phrase tends also to be the preferred referential position (Crawley, Stevenson, & Kleiman, 1990; Grober, Beardsley, & Caramazza, 1978; Müsseler, 1995;  for discussions of the focus and topic issue see, e.g., Moravscik & Healy, 1998, and Sidner, 1983) . Thus, Experiment 2, tested the hypothesis that the MLE should be found for all cases but should be most pronounced for the nominative subject phrase.
Method
Participants. Forty-three University of Munich students served as paid participants.
Stimulus materials. For each of the four German cases, 10 matched pairs of sentences were constructed, with one member of each pair containing the respective form of the definite article, and the other containing a critical content word beginning with the letter d. The two members of each pair were matched in terms of the number of words and the position of the critical word within the sentence. All critical words appeared in their singular forms.
The critical content words are common four-letter nouns in German, all beginning with d. They included eight masculine nouns, seven feminine nouns, and five nouns of a neuter gender. Each was used in two sentences, so that altogether there were 40 content sentences, 10 sentences in each case. The function sentences were constructed so that the gender and case of the definite article were the same as those of the noun in the matched content sentence. The order of the sentences was random except that one member of each pair of sentences was assigned to the first two pages, whereas the other was assigned to the last two pages. Note, that although the design for the function sentences requires 12 (3 genders ϫ 4 cases) different forms of the definite article, there are actually only six different forms in German (der, die, das, dem, den, des) , each of which is used to represent different combinations of case, gender, and number (see Table 1 ).
One complication in constructing the sentences is that the genitive case had to be used only with the feminine gender, because otherwise an additional word suffix would have had to be added to the noun, and this would have produced an undesirable increase in word length (e.g., in German, the genitive of a thief is eines Diebes; cf. des Mannes in Table 1 ). Therefore, des was excluded from sentence construction.
Procedure. The instructions and practice were the same as those of Experiment 1.
Results and Discussion
As may be clearly seen in Figure 2 , the functiondisadvantage effect was observed for all cases and was particularly strong not only for the nominative case but also for the genitive case. The genitive case is peculiar in that it only specifies another concept (see below) and hence can be embedded either in a nominative subject phrase or in a dative or accusative object phrase. We shall therefore confine the analysis to the three remaining cases first and then examine the results for the genitive case separately.
Considering only the nominative, accusative, and dative cases, a word class (2) ϫ case (3) ANOVA yielded significantly more omission errors in function words than in content words [F P (1, 42) Ͻ 1) . Thus, the results confirm our hypothesis, indicating a stronger function disadvantage for the definite article when it is embedded in a nominative subject phrase than when it is embedded in a dative or accusative object phrase. Note that the inordinately high error rates for the nominative case was entirely confined to function sentences, because the content sentences yielded very similar error rates for all cases [F P (2,84) = 2.04, MS e = 0.002, n.s.; F M (2,27) = 1.06, MS e = 0.001, n.s.].
Let us turn now to the genitive case. As noted above, the definite article in the genitive case may either specify the subject in a nominative subject phrase (e.g., "the dog of the man is playing on the lawn") or the noun in an object phrase (e.g., "he gave the bone to the dog of the man"). Do the two uses differ in the magnitude of the functiondisadvantage effect? To answer this question, all genitive sentences were classified post hoc into two groups according to whether the critical word was embedded in a nominative subject phrase or in an object phrase. It turned out that there were seven and three sentence pairs, respectively, in these two groups. For the function sentences, omission rate was higher for the nominative subject phrase (.170, SE = .080) than for the object phrase (.117, SE = .064), producing a significant and a nearsignificant interaction in the word class (content vs. function) ϫ phrase (subject vs. object noun phrase) ANOVAs [F P (1,42) = 4.43, MS e = 0.006, p Ͻ .05; F M (1,16) = 3.77, MS e = 0.03, p Յ .07]. This result confirms the previous analysis, but it indicates that the critical factor affecting the size of the function disadvantage is not case per se but rather whether the functor is embedded in a subject phrase or in an object phrase (but see also Moravcsik & Healy, 1998) . However, in the present experiment, the contrast between subject and object phrases was confounded with the location of the definite article in the sentence, because in German, like in English, subject phrases usually precede object phrases. This factor was not controlled in the construction of the sentences of Experiment 2. In Experiment 3, we investigate how the MLE is affected by the global structure of the sentence, and the design also allowed us to assess the effects of syntactic role independent of that of phrase location within the sentence. The flexibility of word order in German makes it easier to make such an assessment without the need to resort to more complex schemes such as those needed when using English (see Moravcsik & Healy, 1995 .
EXPERIMENT 3
As noted earlier, in German, sentence format can be handled with some flexibility. As illustrated in Example 1 (below), it is possible to use either the standard subjectpredicate-object (SPO) format, or the reverse, objectpredicate-subject (OPS) format. Although studies using subjective ratings and reproduction time have shown the standard SPO format to be more acceptable than the OPS format (Pechmann, Uszkoreit, Engelkamp, & Zerbst, 1996; Rösler, Pechmann, Streb, Röder, & Henninghausen, 1998) , both formats are syntactically correct. However, if speakers or writers wish to convey a certain emphasis-for example, putting the stress on the dative object-the OPS format may be preferred over the SPO format. If letter-detection patterns are symptomatic not only of single phrase structures but also of the organization of the phrases within a sentence, then the size of the functiondisadvantage effect should vary with the global organization of the sentence. It may be assumed that the typical SPO format is the one expected by readers, and it affords an easier establishment of a tentative structural frame (see the constraint-based view, MacDonald, 1996; see also Steinhauer, Mecklinger, Friederici, & Meyer, 1997) . In the case of the OPS format, more effort might be needed to decipher the syntactic structure of the sentence, or some transformation of the OPS format into the standard format might have to be performed (see Hemforth, 1993; Konieczny, Hemforth, Scheepers, & Strube, 1996; Mecklinger, Schriefers, Steinhauer, & Friederici, 1995) . Either of these should result in a less pronounced MLE for the OPS format.
In Experiment 3, two versions of each sentence were constructed, which differed only in format (i.e., word order), SPO or OPS. In addition, the critical words were placed either in a nominative subject phrase or in an accusative object phrase.
Method
Participants. Fifty paid University of Munich students participated in the experiment.
Stimulus materials. For the SPO format, 20 content sentences were constructed, containing one of the 20 critical four-letter content words of Experiment 2. In 10 of these, the critical word appeared in a nominative subject phrase, whereas, in the other 10, it appeared in an accusative object phrase. The 20 words were assigned randomly to the two types of phrases. For each content sentence, a matched function sentence was constructed that had the same number of words, but in which a critical definite article was placed in nearly the same ordinal position as the corresponding content word in the content sentence. The gender of the definite article was the same as that of the critical content word in the matched content sentence. The critical words were always in the singular form.
One complication that emerged is that, in the SPO format, the definite article in a subject phrase generally occupies the initial position in the sentence. To avoid this situation, the definite article always appeared in the context of a coordinating structure: The subject phrase had two parts connected with und (and), sowohl . . . als auch (as well as), weder . . . noch (neither . . . nor), nicht nur . . . sondern auch (not only . . . but also), and so on (see Appendix A). For the same reason, the critical word in the object phrases was preceded by an adverbial specifier, such as häufig (often), immer (always), and so on, or by a preposition such as bis (until), auf (upon), and so on.
For each SPO sentence, a matched OPS sentence was composed that differed from it only in the format of the words within the sentence-that is, the order of the constituent phrases. Altogether, then, there were 80 sentences representing all combinations of sentence format (SPO vs. OPS), case (nominative vs. accusative), and word class (content vs. function), with 10 sentences in each combination. The SPO and OPS versions of each sentence were assigned randomly to two different booklets, with the restriction that all factorial combinations were equally represented in each booklet.
Procedure. Each of the two types of booklets was administered to 25 participants. The general procedure was the same as that of Experiment 1.
Results and Discussion
Because the accusative and nominative sentences were not entirely matched in terms of their construction, we first report the analyses for each of the two cases separately. ANOVAs for the accusative sentences yielded similar results [F P (1,49) = 11.67, MS e = 0.028, p Յ .001, and F M (1,36) = 12.06, MS e = 0.005, p Յ .001, for word class; F P (1,49) = 2.78, MS e = 0.018, n.s., and F M (1,36) = 1.65, MS e = 0.005, n.s., for sentence format; and F P (1,49) = 8.75, MS e = 0.020, p Յ .005, and F M (1,36) = 6.58, MS e = 0.005, p Ͻ .05, for the interaction]. As may be seen in Figure 3 , the SPO format yielded a stronger function disadvantage than did the OPS format, exhibiting a higher rate of detection errors in function words (.168, SE = .030, and .176, SE = .031, compared with .112, SE = .024, and .092, SE = .021, for the OPS format).
Finally, when phrase case (nominative vs. accusative) was included as a third factor in a three-way ANOVA, significant effects were again found for word class [F P (1, 49 ANOVAs for function sentences yielded significant effects for format [F P (1,49) = 13.77, MS e = 0.023, p Յ .001; F M (1,36) = 8.10, MS e = 0.006, p Ͻ .01], whereas similar ANOVAs for content sentences always yielded F Ͻ 1.
In sum, target letters in function words are more likely to be missed if they appear in a standard SPO format than if they appear in an OPS format. This is true both for the nominative case and for the accusative case. Note that, in the SPO format, the critical word appears within the first noun phrase of the sentence in the nominative case, but it appears within the last noun phrase in the accusative case. The opposite is true for the OPS format. Hence, the position of the word within the sentence can be ruled out as an explanation of the SPO-OPS difference observed. Rather, this difference seems to be related to the structure of the sentence as a whole.
Altogether, the results support the proposition that the extraction of a structural frame is sensitive not only to phrase structure but also to the organization of phrases within a sentence. The stronger MLE found for the SPO format is consistent with the idea that this format is assumed by readers as the default format. Indeed, the SPO format is judged to be the more acceptable and is also more easily reproduced than the OPS format (Pechmann et al., 1996; Rösler et al., 1998) . Thus, the SPO format would seem to be more favorable for the early extraction of structure during reading, yielding a sharper contentfunction distinction in letter detection. At the same time, the function-disadvantage effect observed for the nonstandard OPS format suggests that letter detection is sensitive to the structural organization of the phrase, even when the phrase is embedded in a nonstandard sentential structure.
EXPERIMENT 4
How is the organization of the whole sentence extracted on line during reading? Presumably, the initial phrase of a sentence can prepare the reader for a standard SPO organization of the sentence as a whole. Thus, an initial phrase with a nominative case can signal an SPO format as opposed to an OPS format. However, the case of a single phrase in German cannot always be specified unequivocally without consideration of the sentence in which it is embedded. Therefore, the format of the sentence cannot always be inferred from the initial phrase of that sentence. Consider, for example, the following sentences: The initial phrase in Example 2a can be assigned unequivocally to the nominative case, and that in Example 2b can be assigned unequivocally to the accusative case. Such is not the case with the initial phrases of Examples 2c and 2d. This is because, in German, the definite articles for the nominative and accusative cases differ only in the masculine gender (e.g., der Schauspieler vs. den Schauspieler [the actor]) but not in the feminine or neuter genders (e.g., die Dame [the lady] ). When die Dame appears at the beginning of a sentence, it is ambiguous with respect to case, and only the subsequent verb and the following phrases can help disambiguate it. In Example 2c, the verb trinkt and the second phrase den Tee specify die Dame as nominative, whereas, in Example 2, der Kavalier must be nominative because Kavalier is masculine and der is only nominative with masculine singular nouns. Therefore, in Example 2d, die Dame is accusative. 3 Whether the case of a phrase is ambiguous or unambiguous should make a difference not only for the specification of the structure of that phrase but also for that of the sentence as a whole. Thus, the opening phrase in Example 2c should be less effective for signaling the SPO format than the initial phrase in Example 2a. If the MLE is indeed sensitive to expectations about the structure of the whole sentence, then the effect of sentence format should be found only for sentences whose initial phrase is unambiguous (like Examples 2a and 2b). Furthermore, the magnitude of the MLE should be sensitive to case ambiguity, being stronger for unambiguous noun phrases, because such phrases allow a more fluent and smooth establishment of a structural frame.
The design of Experiment 4 was similar to that of Experiment 3, except for two modifications: The critical phrases were always the leading phrases in the experimental sentences, and the ambiguity of the case of the initial noun phrase was systematically manipulated.
Method
Participants. Fifty-four university students were paid for participating in the experiment.
Stimulus materials. Sixteen sentences were constructed for each of eight factorial combinations resulting from the crossing of three factors: case ambiguity (plain vs. ambiguous phrases), word class (content vs. function word), and case of the leading phrase (nominative vs. accusative). Thus, 128 sentences were used (for examples of the function-word sentences see Appendix B).
Case ambiguity was manipulated by the choice of gender. For half of the experimental sentences, a masculine gender was used; for the remaining sentences, it was equally divided between the neuter and feminine genders. As noted earlier, case assignment is unequivocal for masculine phrases, because the critical definite article differs for the nominative (der) and accusative cases (den), as illustrated by Examples 2a and 2b. For the neuter and feminine phrases, in contrast, the same form (die or das) is used in both cases, and final case assignment must therefore rely on subsequent information (Examples 2c and 2d).
Half of the sentences were function sentences-that is, the critical word in the critical phrase was a definite article, either der (nominative) or den (accusative) in the plain phrases and either die or das (used in both the nominative and accusative cases) in the ambiguous phrases. Each of the remaining 64 sentences, which contained a critical content word, was matched with one of the function sentences in terms of case, gender of the critical word, number of words, and the position of the critical word. The critical content words, taken from Experiment 2, included eight masculine nouns, four feminine nouns, and four neuter nouns.
Furthermore, the critical word was placed equally often in a nominative phrase or in an accusative phrase. In the case of content sentences, the critical content word appeared twice in a critical nominative phrase and twice in a critical accusative phrase. The critical phrases always occupied the initial position of the sentence, so that sentences embodying a critical nominative phrase were always in the SPO format and those embodying a critical accusative phrase were always in the OPS format. Unlike in Experiment 3, in Experiment 4, an additional filler sentence (presentence) preceded every experimental sentence. The presentence was introduced to prevent the critical words from occurring at the very beginning of a sentence. It consisted of a syntactically independent sentence part, which was joined with the critical sentence by aber (but), auch (also), denn (because), und auch (and also), or just a comma.
Procedure. The SPO and OPS sentences were randomly assigned to two different booklets, each of which was administered to 27 participants. The general procedure was the same as that of Experiments 1-3.
Results and Discussion
Figure 4 presents mean omission rates for function and content words in ambiguous and plain phrases in the nominative subject phrase and the accusative object phrase. Three-way ANOVAs, with word class (content vs. function) ϫ phrase (subject vs. object) ϫ ambiguity (plain vs. ambiguous), yielded significant effects for word class [F P (1, 53) In nominative sentences, ds were more often missed in plain phrases than in ambiguous phrases (.160, SE = .023, and .097, SE = .017, respectively), whereas, in accusative sentences, the opposite pattern was obtained (.083, SE = .017, and .120, SE = .019).
Thus, focusing on plain phrases only, it appears that the magnitude of the MLE is more pronounced in nominative subject phrases than in accusative object phrases. Indeed, a two-way, word class ϫ subject versus object phrase, ANOVA for these phrases yielded significant effects for word class [F P (1, 53) Recall that the critical word was always placed in the initial phrase of the critical sentence part. Therefore, the critical nominative subject phrase was always embedded in the SPO format, whereas the critical accusative object phrase was embedded in the OPS format. Thus, this finding replicates the result of Experiment 3 of more omission errors in the typical SPO format than in the atypical OPS format.
A further finding is that phrase ambiguity moderated the magnitude of the MLE for subject noun phrases. For these phrases, target letters were more likely to be missed if they occurred in a plain form than if they occurred in an ambiguous form of the definite article. Indeed a t test for this comparison yielded t P (53) = 3.36, p Ͻ .001, and t M (30) = 3.17, p Ͻ .005. In contrast, a similar t test for the object phrases failed to yield a significant effect of ambiguity [t P (53) = 1.80, and t M (30) = 1.32, both n.s.]. These results accord with our proposal that the functiondisadvantage effect is more pronounced for conditions that afford a smooth extraction of structure.
GENERAL DISCUSSION
Assuming that the MLE is telling about the analysis of structure that occurs during reading (cf. Koriat & Greenberg, 1994 , 1996 , the present study took advantage of certain properties of German to obtain further insight into the nature of the structural frames that are established on line early in text processing. Koriat and Greenberg (1994) zation only. However, several results reported by them and by others (e.g., Moravcsik & Healy, 1995; suggest that these frames are sensitive to structures that extend beyond phrase level. Thus, we reasoned that if structural analysis is to effectively guide and organize semantic analysis, it must be sensitive to the organization of the sentence as a whole, as well as to the relative importance of different phrases within the sentence.
Altogether, the results presented in this article have several implications. First, these results are generally compatible with the structural account of the MLE and are difficult to account in terms of a model that relegates the MLE solely to prelexical or lexical mechanisms. The MLE proved to be sensitive to whether the definite article appeared in a subject noun phrase or in a object noun phrase (Experiments 2 and 4), whether the sentence had the SPO or the OPS format (Experiment 3), and whether the definite article helped specify the case of the subject phrase or not (Experiment 4). These interactive patterns would seem to disclose differences in the contribution of the definite article to the evolving structural frame for the sentence.
Second, the results provide important information about the nature and size of the structural frames established. As noted earlier, Greenberg (1991, 1994; tended to stress the contribution of local structure to the MLE. The present results, in contrast, lead to placing an equal emphasis on the organizational processes that pertain to the sentence as a whole. It would seem that the studies emphasizing local structure help to define the necessary conditions for the MLE, which indeed pertain to the context immediately surrounding the critical functor. The present study, however, showed that the magnitude of this effect is also sensitive to structural constraints that extend beyond the immediate surrounding of the critical functor (see, e.g., Moravcsik & Healy, 1995 . Thus, the SPO format yielded a stronger MLE than did the OPS format, testifying for the contribution of sentence structure. However, the MLE was still observed for the nonstandard OPS format, suggesting that the extraction of structure is sensitive to the organization of the phrase, even when it is embedded in a nonstandard sentential structure.
Third, the results suggest that the magnitude of the MLE for function words increases with the ease with which an effective structural frame can be established on line for the sentence as a whole. Thus, in Experiment 4, the definite article yielded a stronger MLE when it specified unequivocally the case of the initial phrase of a sentence than when it was ambiguous.
Finally, the present study also suggests that the structural frame established during reading is more refined than has been previously thought, reflecting the relative centrality of different phrases within the sentence. Thus, in Experiment 2, the MLE was more pronounced for subject noun phrases than for object noun phrases, and, in Experiment 4, plain phrases revealed a stronger MLE in subject phrases than in object phrases. These results suggest that structural articulation is more pronounced for the subject noun phrase, at least for the standard SPO format, possibly because the organization of this initial phrase dominates the organization of the sentence as a whole. If this is true, then we may have here a clue to the manner in which structure extraction proceeds. One possibility is that structural analysis and semantic analysis proceed in a cascaded manner, so that the structural analysis of the first phrase of a sentence leads the way to its semantic analysis, and then the output of both analyses guide the structural analysis of the upcoming phrase, and so forth.
Needless to say, more work is needed to help specify in greater detail the nature of the structural frames established during reading and the processes underlying their establishment. The results obtained in the present study, however, are sufficient to point to the potential value of exploiting the unique properties of different languages to uncover the dynamics of structural extraction during reading.
